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7KH SDSHU SUHVHQWV DPXOWLGLVFLSOLQDU\ DSSURDFK WR WKH DVVHVVPHQW RI VHLVPLF SHUIRUPDQFHV EDVHG RQ WKHPerformance-Based 
Earthquake Engineering3%((WDNLQJLQWRDFFRXQWWKHPXOWLFULWHULDRSWLPL]DWLRQWKHRU\LQDQDO\]LQJWKHSULRULW\PHWKRGVIRU
EULGJH UHKDELOLWDWLRQVWUHQJWKHQLQJ 2QH EULGJH PRGHO ZDV VXEMHFWHG WR QRQOLQHDU VWDWLF SXVKRYHU DQDO\VHV 163$ WDUJHW




UHOHYDQW SDUDPHWHUV IRU WKH OHYHO RI WDUJHW GLVSODFHPHQW VXFK DV WDUJHW GLVSODFHPHQW WRWDO VKHDU IRUFH VSHFWUDO GLVSODFHPHQW
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EULGJHVZLWKHQRXJKGHWDLO([LVWLQJUHJXODWLRQVLQPRVWFDVHVDUHQRWLQFRPSOLDQFHZLWKPRGHUQUHJXODWLYHVXFKDV
(1  >@ $$6+72 > @ RU &$/75$16 >@ 2Q WKH RWKHU KDQG HYHQ WKH DSSOLFDWLRQ RI PRGHUQ
UHJXODWLRQVKDVFHUWDLQOLPLWDWLRQVLQDQDO\]LQJVWUXFWXUHV\VWHPVRQDKLJKHUOHYHOIRUH[DPSOHLQPRGHUQHDUWKTXDNH
HQJLQHHULQJZKLFK UHTXLUHV HPSOR\LQJRI H[SHUWV IRU WKHVHYHU\ VHQVLWLYH LVVXHV$VVHVVLQJ DEULGJHGDPDJHGE\
HDUWKTXDNHSUHVHQWVDFRPSOH[HQJLQHHULQJWHFKQRORJLFDODQGHFRQRPLFSUREOHPWREHVROYHGE\DQDO\]LQJDQXPEHU
RISDUDPHWHUVLQWKHSURFHVVRIPDNLQJDQRSWLPXPGHFLVLRQ6RPHRIWKHNH\DVSHFWVRIVROYLQJWKLVSUREOHPDUH
UHODWHG WR WKHFUHDWLRQRIDGHTXDWHQXPHULFDOPRGHOVRI WKHGDPDJHGEULGJHVWUXFWXUHDQGDSSOLFDWLRQRIQRQOLQHDU
PHWKRGVWDNLQJLQWRDFFRXQWPRGHUQGHVLJQUXOHVDQGUHJXODWLRQV:LWKLQWKH3%((PHWKRGRORJ\FRQVLGHUDWLRQRI
QRQOLQHDUEHKDYLRURIEULGJHVLVEDVHGRQDPRQJRWKHUWKLQJVWKHDSSOLFDWLRQRIQRQOLQHDUVWDWLFSXVKRYHUDQDO\VLV










,Q WKLV SDSHU UHVXOWV RI FODVVLF GHVLJQ PHWKRG DQG RI WKH Performance-Based Seismic Design PHWKRG ZHUH
FRPSDUHGIRUDJLYHQVWUXFWXUHDQRYHUSDVV7KHRYHUSDVVZDVGHVLJQHGDFFRUGLQJWR6HUELDQUHJXODWLRQV653DQG
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RIFROXPQVSODVWLFKLQJHVZHUHGHILQHGRQORFDWLRQVZHUHSODVWLFL]DWLRQRFFXUUHGWKURXJKWKHLQWHUDFWLRQRIQRUPDO
IRUFHVDQGEHQGLQJPRPHQWV3ODVWLFKLQJHVRIWKHEHDPDQGFROXPQVZHUHDSSOLHGRQHQGVZKLOHLQFDVHRISLOHV












DV VHLVPLF ORDGEDVHGRQ LQHUWLDO VHLVPLF IRUFHV DFFHODQGDFFRUGLQJ WR WKH ILUVWPRGH0DWHULDOQRQOLQHDULW\ LV
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IRUFHV3DUDPHWHUVCa DQGCvZHUHFRQVLGHUHG LQ WKH LQWHUYDORI WR DQG OHYHOVRI WDUJHWGLVSODFHPHQWVZHUH
GHWHUPLQHGIRUWKHVHYDOXHVXVLQJ&60DQG(/0PHWKRGV$WRWDORIWDUJHWGLVSODFHPHQWDQDO\VHVZHUHFDUULHG
RXWIRUWDUJHWGLVSODFHPHQWOHYHOVFDOFXODWHGLQWKLVZD\E\XVLQJSDUDPHWHUDQDO\VLV7KHIROORZLQJKDYHEHHQWDNHQ
LQWRFRQVLGHUDWLRQDQGVKRZQGLVSODFHPHQWDt ILJXUH WRWDOVKHDUIRUFHVt ILJXUHVSHFWUDOGLVSODFHPHQWSd,t


























H[FHSW GDPSLQJ 3DUDPHWHU Ca DQG Cv DQDO\VLV RI WDUJHW GLVSODFHPHQW UHDOL]HG WKH IROORZLQJ KLJKHVW YDOXHV
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3UREDELOLVWLFFRQFHSWRISHUIRUPDQFHDQDO\VLVRI WKHRYHUSDVV WDNHV LQWRDFFRXQW WKH OHYHORIRYHUSDVVVWUXFWXUH
GDPDJHDVDIXQFWLRQRISUREDELOLW\RIRFFXUUHQFHLHDIXQFWLRQRIYXOQHUDELOLW\SUREDELOLW\IUDJLOLW\'DPDJHOHYHO






)LJXUH D VKRZV YXOQHUDELOLW\ FXUYHV IRU WKH RYHUSDVV VWUXFWXUH DORQJ WKH WUDQVYHUVH GLUHFWLRQ 3UREDELOLWLHV RI
LQLWLDWLQJP!RIFRUUHVSRQGLQJGDPDJHOHYHOVRIWKHRYHUSDVVDORQJWKHWUDQVYHUVHGLUHFWLRQDUHSa JIRUVOLJKW















ILUVW LGHQWLI\LQJ WKH EHVW FRPSURPLVH VROXWLRQ LQ DPXOWLFULWHULD VHQVH IURP D VHW RI J SHUPLVVLEOH DOWHUQDWLYHV
HYDOXDWHGEDVHGRQDVHWRInFULWHULDIXQFWLRQV7KLVPHWKRGUHTXLUHVNQRZLQJWKHYDOXHVRIDOOFULWHULRQIXQFWLRQVIRU
DOO DOWHUQDWLYHV LQ WKH IRUPRI DPDWUL[ŒfijŒn[JZKHUH fij GHQRWHV WKHYDOXHRI iWK FULWHULRQ IXQFWLRQ IRU WKH jWK
DOWHUQDWLYH7KHFRPSURPLVHVROXWLRQFc f1c«fncLVWKHSHUPLVVLEOHVROXWLRQWKDWLVWKHFORVHVWWRWKHLGHDOVROXWLRQ
F* EHVW YDOXHV RI FULWHULD IXQFWLRQV +HUH FRPSURPLVH LPSOLHV DQ DJUHHPHQW UHDFKHG E\ PXWXDO WUDGHRIIV
UHSUHVHQWHGE\ǻfi fi*fici «n7KH9,.25PHWKRGLVFDUULHGRXWLQVHYHUDOVWHSV
• GHWHUPLQLQJWKHLGHDOSRLQWEDVHGRQWKHYDOXHVRIFULWHULDIXQFWLRQV
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• WUDQVIRUPDWLRQRIYDULRXVFULWHULDIXQFWLRQVGLIIHUHQWPHDVXUHVRIYDOXH
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